Cyanide at high (millimolar) concentrations inhibited in the in vitro Vibrio harveyi luciferase reaction. Cyanide reacted with free aldehyde to form an inhibitor. Inhibitor formation was accelerated by alkaline conditions and bovine serum albumin.
serum albumin (BSA) by injection of 1 ml of 0.05 mM catalytically (H2 and platinum asbestos) reduced FMN (in the same buffer lacking BSA) into 1 ml of standard assay buffer containing a dilution of the enzyme in microliter amounts with 5 ,ul of a 5 mM solution of decanal in ethanol.
The peak height (IO) was used to calculate the enzyme activity (4). As shown below, BSA enhanced the inhibitory effect of cyanide; consequently, in some experiments, no or lesser amounts of BSA were used. Cyanide solutions (1 M, KCN) were prepared fresh daily and diluted for use as required.
In the standard luciferase assay, cyanide had little or no inhibitory effect when added a few seconds (<5 s) before injection of FMNH2. Moreover, the addition of cyanide after the onset of the reaction also had no effect on the kinetics of the decay thereafter. However, when aldehyde was allowed to incubate with 10 mM cyanide in buffer prior to the addition of luciferase and FMNH2, there was a significant inhibition (decrease in IO); after 1 min, 50% inhibition was apparent (Fig. 1) The compound first formed by the reaction of cyanide with aldehyde might be the cyanohydrin (Fig. 2) , which could be the inhibitor. However, the cyanohydrin would be expected to break down in water to form either the alpha hydroxy acid or amide (9, 10), either or both of which might also act as inhibitors. Cyanohydrin formation is favored by alkaline conditions (9, 10) , which also favored the formation of the
Postulated reaction of cyanide with aldehyde, forming a cyanohydrin, followed by its conversion to the alpha hydroxy acid or amide.
inhibitor (Fig. 3A) . In the presence of BSA, the inhibitor was also formed faster in alkaline conditions, but inhibitor was formed even at pH 6.0 (Fig. 3B) , suggesting that BSA may provide some sort of microenvironment that facilitated the nucleophilic attack of cyanide on aldehyde to form the cyanohydrin.
It is postulated that cyanide inhibition of in vivo bioluminescence (7) involves a similar mechanism: after entering the bacterium, cyanide combines with the natural aldehyde, thereby forming the cyanohydrin, which could possibly be converted by water to the corresponding alpha hydroxy acid or amide. One allowed to react with 10 mM CN for various times; then 0.11 ng of luciferase was added followed immediately by injection of 0.05 mM FMNH2. For each pH, the control value (100%) was determined without cyanide added.
